From a methanol extract of the leaves of the Malian medicinal tree Terminalia macroptera, cis-polyisoprene (1), chebulic acid trimethyl ester (2), methyl gallate (3), shikimic acid (4), corilagin (5), rutin (6), narcissin (7), chebulagic acid (8) and chebulinic acid (9), were isolated. Cispolyisoprene (1) was the major non-polar constituent. The novel compound 2 showed high radical scavenging activity (IC 50 4.7 μg/mL), but was inactive as xanthine oxidase inhibitor. The major substituent of the crude extract, substance 5, showed a high radical scavenger effect (IC 50 2.7 μg/mL) and weak xanthine oxidase inhibition (IC 50 ca 105 μg/mL). The antioxidant and radical scavenging effects of some of the substances identified in this study may to some extent explain the medical use of this tree in West Africa.
Terminalia macroptera Guill. & Perr. (Combretaceae) is a tree, up to 20 m high, distributed from Senegal to Sudan. All parts of the tree are widely used in traditional medicine. The root is used against hepatitis, gonorrhea and sexually transmitted diseases [1, 2] . Preparations from the leaves are employed in the treatment of hepatitis, ringworm, skin diseases [3] as well as gastritis, colic, high blood pressure, fever and tuberculosis [4] . A healer in Mali has reported that the leaves, roots and stem bark are used against diabetes. The flowers contain flavonoids [5, 6] . Triterpenoids, tannins and other phenolics are found in the bark [1, [7] [8] [9] . Phenolic acids, flavonoids and ellagitannins have been identified in the leaves [2, 9] . The leaves have antibacterial [2] and antifungal activities [10] . As part of our research on Malian medicinal plants [11] , we have isolated and identified antioxidant compounds from T. macroptera leaves.
The dichloromethane (DCM) crude extract was inactive as DPPH scavenger (IC 50 > 167 µg/mL). Fractionation over Si gel gave cis-polyisoprene (1) [12] (Fig. 1 ) with a mean chain length of 25 isoprene units, calculated from 1 H NMR. This is the first report of rubber as a constituent in T. macroptera. The MeOH crude extract of T. macroptera leaves showed high radical scavenger activity and moderate xanthine oxidase (XO) inhibition (Table 1) . The MeOH crude extract was partitioned by liquid-liquid extraction to obtain EtOAc and n-BuOH extracts as well as an aqueous residue. The EtOAc extract showed high DPPH radical scavenging effect and XO inhibition. Separation of the EtOAc extract afforded chebulic acid trimethyl ester (2) and methyl gallate (3) [13] . The BuOH extract was fractionated to afford shikimic acid (4) [14] and corilagin (5) [15] . Compound 5 is a major constituent of the methanolic extract. Additionally, purification with preparative HPLC gave rutin (6) [16] and narcissin (7) [17] . Chebulagic acid (8) and chebulinic acid (9) [18] were also isolated from the EtOAc and BuOH extracts. The activity of isolated compounds as DPPH scavengers and XO inhibitors is shown in Quercetin (positive control) 9.4 ± 0.6 1.9 ± 0.4 a Not tested after extraction with ethanol [19] . The structure elucidation and stereochemistry are based on comparison with published data for chebulic acid [20] and chebulic acid triethyl ester [19] . Chebulic acid itself has previously been isolated from other Terminalia species, but never from T. macroptera. Compound 2 was found to have strong DPPH scavenging activity, but was inactive as an XO inhibitor. Compound 3 may be an artifact from esterification of gallic acid with methanol, but has previously been found in other Terminalia species [21] . Gallic acid has previously been identified in T. macroptera roots [1] , but not in the leaves. Compound 3 was found to have strong DPPH scavenger activity, a result also reported by Lee et al. [13] . It had no XO inhibitory activity; this is supported by previous results [22] . This is the first identification of compound 4 in T. macroptera. However, shikimic acid has been identified in other Terminalia species [23] . In our study, shikimic acid was inactive as XO inhibitor, and it showed weak DPPH scavenger effect. The flavonoid glycosides rutin (6) and narcissin (7) have not previously been reported from T. macroptera leaves, but have previously been found in the flowers [5] . Their DPPH scavenger activities clearly show that the 3',4'-dihydroxy structural element of rutin is of importance for radical scavenging effect. Rutin was also more active than narcissin as XO inhibitor.
Ellagitannins, the class of natural products to which corilagin belongs, are found in many medicinal plants and have numerous biological activities , including antioxidant, antiatherosclerotic, α-amylase inhibiting and anticancer properties [24] . It should, however, be realized that little is known about clinical properties of ellagitannins. For corilagin, 5, not previously reported from this plant, several interesting biological properties have been reported. Some of these are, in addition to the known antioxidant properties, antiinflammatory activity [25] , antihepatotoxic activity [26] , antiviral activity [27] , antitumor properties [28] , and antimicrobial effects [29] . Corilagin appears to potentiate the activity of β-lactam antibiotics against methicillin-resistant strains of Staphylococcus aureus [30] . Most of these are, however, in vitro studies.
The high radical scavenging activity of polar and semipolar fractions from leaves of T. macroptera is probably due to its high content of ellagitannins, and corilagin is a significant contributor to this activity. 51 g ), respectively. B7 (0.31 g) was also purified using this system. Subfraction B7.5 (0.05 g) was further purified by preparative HPLC (linear gradient of MeOH/H 2 O). This gave 6 (2.2 mg) and 7 (11.7 mg). B12, B13 and B14 (2.38 g) were combined and flash chromatographed as above. B12-14.1 (1.9 g) was purified on MCI gel CHP 20P (2.5 × 23.5 cm) with increasing amounts of MeOH in H 2 O. B12-14.1.9 (775.9 mg) was purified on MCI gel CHP 20P to yield B12-14.1.9C (564.1 mg). On the basis of similar NMR-spectra, B12-14.1.9C (524.1 mg) was combined with E8.1-3.B-D2.3 (775.1 mg) from the EtOAc extract and subjected to repeated flash chromatography to afford 8 (61.1 mg) and 9 (23.7 mg).
DPPH scavenging:
Test substances were dissolved in DMSO, and the assay was carried out as reported previously [31] . Quercetin was used as positive control. All samples were analyzed in triplicate and results are given as averages ± SD. 
Inhibition of xanthine oxidase:

